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Description 

This invention relates to controlling video cameras. 

Video cameras for use by broadcasting stations are 
each controlled by a separate camera control unit 
(called a CCU) with regard to diaphragm opening and 
other settings. The camera is also controlled by the CCU 
so that the signal output by the camera will synchronise 
with an externally furnished reference video signal (I.e.. 
the camera is placed under so-called 'genlock' control). 

During a camera-based programme broadcast, 
each participating video camera is generally connected 
to its camera control unit via cables such as triax cables. 
In some cases, it is not possible or convenient to use 
cable-based connections between the video camera 
and the CCU; these physical connections are then re- 
placed by radio communications. 

The radio communications from each video camera 
to the CCU involve, on the one hand, the use of a mi- 
crowave circuit. On the other hand, control commands 
from the CCU to each video camera are transmitted over 
a voice communication radio channel. 

Conventional camera control systems in which vid- 
eo cameras are each connected to a CCU by radio com- 
munication have some disadvantages that are not ex- 
perienced with a cable-based camera-to-CCU connec- 
tion. Some of these disadvantages wilt be discussed be- 
low. 

Where a video camera and a CCU are connected 
by cable, CCU-initiated control commands and camera- 
initiated commands are transmitted bidirectionally ther- 
ebetween. That is, the CCU transmits control com- 
mands to the camera over the cable. In turn, the video 
camera sends to the CCU over the same cable such 
commands as a camera status signal (defining camera 
diaphragm setting, etc. ) and a call command by which 
the camera operator calls up the CCU. 

Where the video camera and the CCU are connect- 
ed by a radio channel, the commands are transmitted 
unidirectionally, i.e., only from the CCU to the camera. 
It is Impossible for the camera to send the camera status 
signal, call command or other commands to the CCU 
over the radio channel. 

The radio channel for control command transmis- 
sion is a voice communication radio channel. This 
means that when a genlock reference signal is sent to 
the camera over the radio channel, genlock control be- 
comes very vulnerable to external disturbances. With 
the genlock control signal sent over the conventional 
voice communication radio channel, the genlock system 
is markedly susceptible to Doppler shifts. Furthermore, 
the lock range is narrow and phase jitter is likely with the 
genlock system. Thus, the genlock of the output video 
signal is potentially much less stable with the radio- 
based connection between camera and CCU than with 
the cable-based connection therebetween. 

The article, "CBS nominates a convention hopeful". 
Electronics, vol 41 , no. 1 7 (1 9/8/68) pp 74-83 discloses 



a camera and CCU system in which the remote CCU 
issues genlocking control commands to the camera, 
EP-A-0 202 683 discloses a video time-base correction 
apparatus. 

5 This invention provides a video camera apparatus 
including a video camera for generating a video signal 
and a camera control unit for generating a control signal 
for controlling said video camera, said camera control 
unit comprising: first receiving means for receiving a vid- 

10 eo signal transmitted from said video camera; means 
for comparing the relative phase of a video signal re- 
ceived by said first receiving means with that of a refer- 
ence signal so as to generate a phase difference signal 
representing the phase difference in terms of the 

15 number of video lines the video signal is out of phase 
with respect to the reference signal, said phase differ- 
ence signal representing a zero phase difference If the 
phase difference between the received video signal and 
the reference signal is less than one line; first transmit- 

20 ting means for transmitting said phase difference signal 
to said video camera over a radio channel; memory 
means for storing said video signal received by said first 
receiving means; means for generating a write clock sig- 
nal, in response to said video signal received by said 

25 first receiving means, forcontrolling writing of said video 
signal to said memory means; and means for generating 
a read clock signal, in response to said reference signal, 
for controlling reading of said video signal from said 
memory means; and said video camera comprising: 

30 second receiving means for receiving said phase differ- 
ence signal transmitted from said camera control unit; 
means for generating a synchronizing signal; means for 
controlling the phase of said synchronizing signal in ac- 
cordance with said phase difference signal received by 

35 said second receiving means; image pickup means for 
generating said video signal in accordance with said 
synchronizing signal; and second transmitting means 
for transmitting said video signal over a radio channel. 
This invention also provides a camera control unit 

40 for generating a control signal for controlling a video 
camera, said camera control unit comprising: means for 
receiving a video signal transmitted from said video 
camera over a radio channel; means for comparing the 
relative phase of said video signal received by the re- 

45 ceiving means with that of a reference signal so as to 
generate a phase difference signal representing the 
phase difference in terms of the number of video lines 
the video signal is out of phase with respect to the ref- 
erence signal, said phase difference signal representing 

50 a zero phase difference if the phase difference between 
the received video signal and the reference signal is less 
than one line; transmitting means for transmitting said 
phase difference signal to said video camera over a ra- 
dio channel; memory means for storing said vrcieo signal 

55 received by said receiving means; means for generating 
a write clock signal, in response to said video signal re- 
ceived by said receiving means, for controlling writing 
of said video signal to said memory means; and means 
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for generating a read clock signal, in response to said 
reference signal, for controlling reading of said video 
signal f ronn said memory means. 

In at least a preferred embodiment the Invention 
provides a video camera apparatus capable of generat- 
ing an output video signal under stable genlock control 
for radio communication between camera and CCU. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Figure 1 is a block diagram of a video camera and 
a camera control unit; 

Figure 2 is a block diagram of a base unit contained 
in the camera control unit of Figure 1 ; 
Figure 3 is a block diagram of a phase comparison 
circuit included in the base unit of Figure 2; 
Figure 4 is a circuit diagram of a black burst gener- 
ator incorporated in the camera control unit of Fig- 
ure 1; 

Figure 5 is a block diagram of another camera con- 
trol unit, the unit being capable of transmitting con- 
trol and camera output signals both by cable and 
over a radio channel; and 
Figure 6 is a block diagram of a video camera. 
Figure 1 is a block diagram of a video camera 1 and 
a camera control unit (CCU) 41 embodying the in- 
vention. The CCU 41 has a control panel 5. The vid- 
eo camera 1 comprises a camera body 11 , a cam- 
era-side radio adapter 12, a very high frequency 
(VHF) receiver 13, and a microwave transmitter 14 
for transmitting the camera output to the CCU 41. 
The camera body 1 1 supplies power P W to the cam- 
era-side radio adapter 12. The camera-side radio 
adapter 12 contains a black burst generator 15, a 
control signal processor 1 6 and a control signal mul- 
tiplexer 17. 

The CCU 41 comprises a base unit 21 , a VHF trans- 
mitter 23, and a microwave receiver 24 that receives sig- 
nals sent from the microwave transmitter 1 4 of the video 
camera 1 . 

The VHF transmitter 23 of the CCU 41 receives 
command signals from the base unit 21 and modulates 
the command signals using single-side-band (SSB) 
modulation for transmission to the video camera 1 . Fur- 
thermore, the VHF transmitter 23 supplies the video 
camera 1 (using SSB modulation) with a frame error sig- 
nal AV indicating the line divergence per frame of the 
camera output with respect to a reference video signal 
REF (supplied, for example by a reference video signal 
generation circuit 9), as will be described later. 

The VHF receiver 1 3 of the video camera 1 receives 
and demodulates the output from the VHF transmitter 
23. The demodulated output is sent to the control signal 
processor 16 of the camera-side radio adapter 12. The 
control signal processor 16 decodes command signals 



based on the signals received from the CCU 41 , and 

forwards the decoded command signals to the camera 
body 11. The command signals, upon receipt by the 
camera body 11, control it as designated. The control 

5 signal processor 1 6 sends the frame error signal AV to 
the black burst generator 15. 

In turn, the black burst generator 15 generates a 
black burst signal BB comprising a synchronizing signal 
and a burst signal, the latter acting as a colour synchro- 

10 nizing signal. Upon receipt of the frame error signal AV 
from the control signal processor 16, the black burst 
generator 15 generates a black burst signal BB in ac- 
cordance therewith. In this case, the black burst signal 
BB is synchronized substantially with the genlock-con- 

is trolled output from the CCU 41 . 

The black burst signal BB from the black burst gen- 
erator 1 5 is fed to a genlock black burst signal input ter- 
minal of the camera body 11. Given the black burst sig- 
nal BB, the camera body 11 outputs a camera output 

20 video signal VBS in accordance therewith. The video 
signal VBS is supplied to the control signal multiplexer 
17 of the camera-side radio adapter 12. 

In addition, the camera body 11 returns to the con- 
trol signal processor 1 6 a status signal indicating the sta- 

2S tus the camera is in upon receipt of a control signal. The 
control signal processor 1 6 feeds the status signal to the 
control signal multiplexer 17. In turn, the control signal 
multiplexer 17 multiplexes the status signal into, for ex- 
ample, vertical blanking periods of the video signal VBS. 

30 If, for example, the camera operator pushes a call 
switch, a call command signal is sent by the control sig- 
nal processor 1 6 to the control signal multiplexer 1 7 and 
is multiplexed into vertical blanking periods of the video 
signal VBS. 

35 The signal from the control signal multiplexer 17 is 
fed to the microwave transmitter 1 4 for modulation into 
a microwave signal. The microwave signal is sent to the 
CCU 41 . The microwave receiver 24 of the CCU 41 re- 
ceives the signal, demodulates it, and supplies the de- 

40 modulated signal to the base unit 21 . 

A typical construction of the base unit 21 is shown 
in Figure 2. As shown in Figure 2, the base unit 21 com- 
prises a synchronising video signal generation circuit 
30, an information signal extraction circuit 70, a phase 

45 comparison circuit 80 and an encoder 90. Based on the 
camera output received from the microwave receiver 
24, the synchronizing video signal generation circuit 30 
generates a video signal in synchronism with the refer- 
ence video signal. The information signal extraction cir- 

50 cuit 70 extracts the multiplexed additional information 
sent from the video camera 1 . The phase comparison 
circuit 80 generates the frame error signal AV based on 
the discrepancy between the reference video signal 
REF directed to the video camera 1 on the one hand, 

55 and the camera output video signal VBS on the other 
The encoder 90 encodes a control signal to be sent to 
the video camera 1 . 

The synchronizing video signal generation circuit 
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30 comprises an analogue to digital (A/D) converter 31 . 
a memory device 32 having a two-field memory capac- 
ity, a digital to analogue (D/A) converter 33. signal de- 
lection circuits 34 and 36 fordetecting the synchronizing 
signal and colour burst signal from the video signals s 
VBS and REF respectively, a write clock generation cir- 
cuit 35, and a read clock generation circuit 37. 

A camera output video signal Si from the microwave 
receiver 24 is converted to digital format by the A/D con- 
verter 31 . The digitized signal Is then written to the mem- 
ory device 32. 

The camera output video signal Si from the micro- 
wave receiver 24 is also fed to the signal detection circuit 
34. From the video signal Si, the signal detection circuit 
34detects the synchronizing signal and colourburst sig- 
nal. When detected, the synchronizing signal and colour 
burst signal are supplied to the write clock generation 
circuit 35. The write clock generation circuit 35 gener- 
ates a write clock signal in synchronism with synchro- 
nizing signal and colour burst signal detected from the 
video signal Si. The write clock signal is sent both to the 
A/D converter 31 and to the memory device 32. Thus, 
writing of the video signal Si to the memory device 32 is 
accomplished using the write clock signal synchronized 
withe the synchronizing and colour burst signals con- 
tained in the video signal Si. 

The reference video signal REF is supplied to the 
signal detection circuit 36 of the base unit 21 . The signal 
detection circuit 36 detects the synchronizing signal and 
colour burst signal from the reference video signal REF. 
When detected, the synchronizing signal and colour 
burst signal are sent to the read clock generation circuit 
37. In turn, the read clock generation circuit 37 gener- 
ates a read clock signal in synchronism with the syn- 
chronizing and colour burst signals contained in the ref- 
erence video signal REF. The read clock signal Is fed 
both to the D/A converter 33 and to the memory device 
32. Thus, reading of the video signal from the memory 
device 32 is achieved using the read clock signal syn- 
chronized with the synchronizing and colour burst sig- 
nals contained in the reference video signal REF. In this 
manner, the output video signal Sout from the D/A con- 
verter 33 turns into a signal synchronized with the ref- 
erence video signal REF (i.e.. a genlock-controlled sig- 
nal). 

The camera output video signal Si from the micro- 
wave receiver 24 is sent to the information signal extrac- 
tion circuit 70 which also receives a synchronizing signal 
from the signal detection circuit 34. Using the synchro- 
nizing signal, the information signal extraction circuit 70 
generates a gate signal for demultiplexing the informa- 
tion signal that is multiplexed in the vertical blanking pe- 
riods of the video signal received from the video camera 
1 . By so doing, the information signal extraction circuit 
70 extracts from the video signal Si such additional sig- 
nals as the information signal. After being extracted, the 
information signal and other signals are supplied to the 
control panel 5. In turn, the control panel 5 displays, for 



example, indications of the status check on the video 
camera 1 as well as a call indication corresponding to 
the call command. 

Although the camera output video signal Si remains 
asynchronous with the reference video signal REF, the 
fact remains that the synchronizing signal of the camera 
output video signal is detected by the signal detection 
circuit 34 of the synchronizing video signal generation 
circuit 30 and that the gate signal for extracting the in- 
formation signal from the video camera 1 is generated 
based on that synchronizing signal. This makes it pos- 
sible to extract reliably the information signal from the 
video camera 1 , that signal having been multiplexed in 
vertical blanking periods. 

In the above example, the frame error signal AV rep- 
resenting the discrepancy between the signal Si and the 
reference video signal REF is transmitted as the control 
command. That is, the synchronizing signal of the cam- 
era output video signal from the signal detection circuit 
34 and the synchronizing signal of the reference video 
signal REF from the signal detection circuit 36 are sup- 
plied to the phase comparison circuit 80 for phase com- 
parison. 

A phase comparison circuit 80 for use with the NT- 
SC system will now be described with reference to Fig- 
ure 3. (n Figure 3, the reference video signal REF is fed 
to a vertical/horizontal synchronizing signal separation 
circuit 81a and is separated thereby into a vertical syn- 
chronizing signal Vsync (REF) and a horizontal synchro- 
nizing signal Hsync(REF). The two synchronizing sig- 
nals obtained by the vertical/horizontal synchronizing 
signal separation circuit 81 a are supplied to a one-frame 
rate signal generation circuit 82a. Under the NTSC sys- 
tem, the starting phase of the vertical synchronizing sig- 
nal Vsync (REF) is a half-cycle out of phase with that of 
the horizontal synchronizing signal Hsync(REF) be- 
tween odd and even fields. This characteristic is utilized 
by the one-frame rate signal generation circuit 82a in 
acquiring a two-field rate signal, i.e., a one-frame rate 
signal R2v from the vertical synchronizing signal Vsync 
(REF) and the horizontal synchronizing signal Hsync 
(REF). 

The horizontal synchronizing signal Hsync (REF) is 
also fed to a counter 83 which counts the received signal 
for each frame. A reset terminal of the counter 83 is sup- 
plied with the one-frame rate signal R2v from the one- 
frame rate signal generation circuit 81a. The signal 1^ 
clears the count of the horizontal synchronizing signal 
Hsync (REF) for each frame. The count of the counter 
83 is sent to a latch circuit 84. 

The synchronizing signal of the camera output vid- 
eo signal SI from the signal detection circuit 34 is fed to 
a vertical/horizontal synchronizing signal separation cir- 
cuit 81 b and is separated thereby Into a vertical synchro- 
nizing signal Vsync (VIDEO) and a horizontal synchro- 
nizing signal Hsync (VIDEO). The vertical synchronizing 
signal Vsync (VIDEO) and the horizontal synchronizing 
signal Hsync (VIDEO) are sent to a one-frame rate slg- 
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nal generation circuit 82b. As with the one-frame rate 
signal generation circuit 82a, the circuit 82b provides a 
one- frame rate signal 

The latch circuit 84. supplied with the one-frame 
rate signal Lg^ from the one-frame rate signal generation 5 
circuit 82b, latches the count of the counter 83 per 
frame. The latched count is sent to the encoder 90 as 
the frame error signal AV. 

If there is a phase difference of at least one line be- 
tween the reference video signal REF and the camera 
output video signal from the signal detection circuit 34, 
the latch circuit 34 latches the count of the counter 83 
(i.e., as long as that count is other than 0). The count at 
this point, output as the frame error signal AV, indicates 
the phase difference (in terms of the number of out-of- 
phase lines) between the reference video signal REF 
and the camera output video signal from the signal de- 
tection circuit 34. 

If the phase difference between the reference video 
signal REF and the camera output video signal from the 
signal detection circuit 34 is less than one line, the latch 
circuit 84 latches the count of the counter 83 as soon as 
the counter 83 is reset by the one-frame rate signal R2v 
This time, the frame error signal AV is 0. 

The frame error signal AV is supplied to the encoder 
90. More specifically, the phase comparison circuit 80 
obtains the frame error AV indicating the number of out- 
of-phase lines per frame between the two video signals. 
The frame error signal AV is then sent to the encoder 
90. The encoder 90 encodes the frame error signal AV 
and sends the encoded result to the VHF transmitter 23 
for SSB modulation. The modulation error signal is 
transmitted to the video camera 1 . 

A command signal from the control panel 5 is like- 
wise fed to the VHF transmitter 23 via the encoder 90. 
In turn, the VHF transmitter 23 transmits the command 
signal to the video camera 1 . 

The control signal processor 1 6 in the radio adapter 
1 2 of the video camera 1 decodes the frame error signal 
AV, as described earlier. The decoded frame error signal 
AV is supplied to the black burst generator 15. This 
causes the black burst signal BB to synchronize sub- 
stantiaity in phase with the synchronizing signal of the 
reference video signal REF on the side of the CCU 41 . 

Figure 4 shows a typical circuit construction of the 
black burst generator 15, the generator comprising a D/ 
A converter 91 , a loop filter 92 and a voltage controlled 
oscillator (VCO) 93. The frame error signal AV is first 
converted from digital to analogue format by the D/A 
converter 91. The converted signal is supplied via the 
loop filter 92 to the VCO 93. The VCO 93 controls its 
oscillating frequency in accordance with the voltage 
supplied through the loop filter 92, whereby the black 
burst signal is generated. The loop filter 92, which pro- 
vides a time constant, is incorporated here to remove 
noise elements contained in the frame error signal AV. 
The black burst generator 1 5 thus controls the phase of 
the black burst signal in accordance with the frame error 



signal AV. 

As described, the present embodiment, in which the 
CCU and the video camera are connected by radio com- 
munication, provides an output video signal Sout under 
stable genlock control. One modification of this embod- 
iment is to transmit the frame error signal from the CCU 
to the camera, not only in terms of the above-mentioned 
line divergence, but also in terms of the phase difference 
between horizontal synchronizing signals. 

Figure 5 is a block diagram of a second camera con- 
trol unit embodying the invention. This camera control 
unit is capable of transmitting the control and camera 
output signals both by cable and over a radio channel. 
In Figures 1 , 2 and 5, like reference numerals designate 
like or corresponding parts. Referring to Figure 5, a 
switcher 8 typically receives video signals from a plural- 
ity of video cameras and switches these signals for 
transmission to monitor equipment (not shown). A con- 
trol panel 5 is provided for each of the video cameras. 

The video camera 1 is connected to a CCU 7 by a 
cable 6. As with its counterpart in Figure 1 , the video 
camera 1 has a camera-side radio adapter 12 for com- 
munication over a radio channel with a radio adapter 4. 

The CCU 7 supplies the video camera 1, through 
the cable 6, with such camera control signals as a gen- 
lock control signal and a diaphragm control signal. From 
the video camera 1 , the CCU 7 receives through the ca- 
ble 6 a genlock controlled video signal as well as a cam- 
era status signal for verifying the diaphragm setting and 
other camera status. Furthermore, the CCU 7 outputs 
the video signal through its output terminal. 

The radio adapter 4 comprises a CCU 41, a video 
signal changeover switch 42, a control signal changeo- 
ver switch 43 and a switching signal generation circuit 
44. 

As with its counterpart in Figures 1 and 2, the CCU 
41 supplies the video camera 1 with command signals 
such as the frame error signal for genlock control and 
the diaphragm control signal, sent over a voice commu- 
nication channel. The command signals are modulated 
into VHF signals before being transmitted by radio to the 
video camera 1 . The video signal from the video camera 
1 is sent, for example, over a microwave channel. The 
video signal is received and demodulated by the CCU 
41 for output through the output terminal thereof. 

An input terminal C of the video signal changeover 
switch 42 in the radio adapter 4 receives the video signal 
from the CCU 7; an input terminal R of the switch 42 
receives the video signal from the CCU 41 . The video 
signal selected by the changeover switch 42 is fed to an 
input terminal of the switcher 8 corresponding to the 
camera number of the video camera 1 in question. 

The command signal changeover switch 43 in the 
radio adapter 4 receives command signals from the con- 
trol panel 5. The command signal obtained at an output 
terminal C of the changeover switch 43 is sent to the 
CCU 7, and the command signal obtained at an output 
terminal R of the changeover switch 43 is supplied to 
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the ecu 41. 

When the power switch of the radio adapter 4 is 
turned off, the changeover switches 42 and 43 are set 
to the input terminal C and to the output terminal C, re- 
spectively. The switching signal generation circuit 44 s 
generates a switching signal SW1 for operating the 
changeover switches 42 and 43. The switching signal 
generation circuit 44 is supplied with a signal Pon that 
corresponds to the on-off action of the power switch of 
the radio adapter 4. The switching signal generation cir- 
cuit 44 is connected with a manual switch 45. The status 
of the switching signal SW1 is detennlned by the signal 
Pon and by operation of the manual switch 45. 

Specifically, turning on the power switch of the radio 
adapter 4 causes the switching signal SW1 to set the 
changeover switches 42 and 43 forcibly to the input ter- 
minal R and to the output tennlnal R, respectively. When 
the manual switch 45 is pushed while the power switch 
is kept on, the changeover status of the switches 42 and 
43 is reversed. When the power switch of the radio 
adapter 4 is turned off, the switching signal SW1 sets 
the changeover switches 42 and 43 forcibly to the input 
terminal C and to the output terminal C, respectively. 

Figure 6 is a block diagram of the video camera 1 . 
The video camera 1 comprises a charge-coupled device 
(CCD) solid-state image pick-up device 18, a picked-up 
image signal processing circuit 19, a genlock synchro- 
nization control circuit 1 0, a changeover switch 53, a mi- 
crowave transmission circuit (microwave transmitter) 
14, a VHP reception circuit (VHP receiver) 13, a control 
signal changeover switch 54, a video signal output cir- 
cuit 51 , and a control signal transmission/reception cir- 
cuit 52. The changeover switch 53 switches the output 
signal of the picked-up image signal processing circuit 
19 (i.e., video signal) between two modes: one in which 
the ecu 7 operates, the other in which the CCU 41 of 
the radio adapter 4 operates (to be described later in 
more detail). The video signal output circuit 51 outputs 
the video signal onto the cable 6. 

The microwave transmission circuit 14 modulates 
the video signal into a microwave band signal for trans- 
mission over a microwave channel. The CCU 41 , as de- 
scribed, comprises demodulating means for demodulat- 
ing the microwave video signal back to the initial band 
video signal. From the CCU 41 of the radio adapter 4. 
the VHP reception circuit 13 receives control signals in 
the form of modulated signals transmitted over a VHP 
band channel for voice communication. 

The picked-up image signal from the CCD solid- 
state Image pick-up device 18 is supplied to the picked- 
up image signal pi-ocessing circuit 1 9. The picked-up im- 
age signal processing circuit 1 9 also receives a synchro- 
nizing signal and a subcarrier from the synchronization 
control circuit 10. The synchronizing signal and the sub- 
carrier from the synchronization control circuit 10 are 
synchronized with the reference video signal In accord- 
ance with the control signal from the CCU 7 or from the 
CCU 41 of the radio adapter 4. Thus, the output video 



signal from the picked-up image signal processing cir- 
cuit 1 9 is kept under genlock control. 

The video signal from the picked-up image signal 
processing circuit 19 is sent to the changeover switch 
53. Under control of a cable/radio switching signal SW2, 
the changeover switch 53 is set to the output terminal C 
when the CCU 7 is used for camera control (i.e., cable- 
based setup) and the switch 53 is set to the output ter- 
minal R when the CCU 41 of the radio adapter 4 is used 
(i.e., radio-based setup). Also under control of the 
switching signal SW2, the changeover switch 54 is set 
to the input terminal C for the cable-based setup and to 
the input terminal R for the radio-based setup. These 
switching operations are illustratively carried out manu- 
ally 

If the cable-based setup is selected with the video 
camera 1 , a genlock control signal comes from the CCU 
7 and appears at the Input terminal 54b connected to 
the cable 6. The genlock control signal is fed to the syn- 
chronization control circuit 10 via the control signal 
transmission/reception circuit 52 and switch 54 for gen- 
lock control. 

The video signal from the picked-up image signal 
processing circuit 19 is sent through the changeover 
switch 53 to the video signal output circuit 51. In turn, 
the video signal output circuit 51 forwards the video sig- 
nal to the terminal 54a connected with the cable 6. In 
this manner, the video signal is supplied to the CCU 7 
via the cable 6. In the cable-based setup, a status signal 
generation circuit 20 In the video camera 1 sends to the 
terminal 54c a signal indicating camera status such as 
the diaphragm setting, the terminal 54c being connected 
to the cable 6. From the terminal 54c, the status signal 
is transmitted to the CCU 7. 

If the radio-based setup is selected with the video 
camera 1, the control signal received by an antenna 
connected to the VHP reception circuit 13 is fed to the 
synchronization control circuit 10 via the VHP reception 
circuit 13 and switch 54 for genlock control. The video 
signal from the picked-up image signal processing cir- 
cuit 1 9 is supplied via the changeover switch 53 to the 
microwave transmission circuit 14. In turn, the micro- 
wave transmission circuit 14 transmits the video signal 
via an antenna to the CCU 41 . 

A description will now be given of how the camera 
control system of the above-described construction 
works. 

When it Is desired to have the video camera 1 con- 
trolled by the CCU 7, the power switch of the radio 
adapter 4 is left turned off. In this state, as described 
earlier, the switches 42 and 43 of the radio adapter 4 
are set to the input terminal C and to the output terminal 
C, respectively. Where the power switch of the radio 
adapter 4 is turned on. the switch 45 is operated to set 
the changeover switches 42 and 43 to the input terminal 
C and to the output terminal C, respectively 

At this time, control signals from the control panel 
5 are sent to the CCU 7 via the changeover switch 43 
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of the radio adapter 4. The genlock control signal and 
the camera control signal from the CCU 7 are fed to the 
video camera 1 via the cable 6 for control of the camera. 
The genlock-controlled video signal from the video cam- 
era 1 is supplied to the CCU 7 via the cable 6. The video 
signal is fed from the CCU 7 to the switcher 8 via the 
changeover switch 42 of the radio adapter 4. 

When it is desired to have the video camera 1 con- 
trolled by the CCU 41 , the power switch of the radio 
adapter 4 is turned on. This enables the switches 42 and 
43 of the radio adapter 4 to be set to the input terminal 
R and to the output terminal R, respectively, as de- 
scribed earlier. 

At this point, the control signal from the control pan- 
el 5 is sent to the CCU 41 via the changeover switch 43 
of the radio adapter 4. The genlock control signal and 
the camera control signal from the CCU 41 are fed over 
a radio channel to the video camera 1 for camera con- 
trol. The genlock-controlled video signal from the video 
camera 1 is sent to the CCU 41 over a radio channel. 
The video signal Is sent from the CCU 41 to the switcher 
8 via the changeover switch 42. 

As described, the camera control system of the 
above construction switches the CCU 7 and CCU 41 
when the power switch of the radio adapter 4 is simply 
turned on and off. There is no need for the physical cable 
switching that is required conventionally. The switch 45 
permits changeover from the currently used CCU 41 to 
the CCU 7 when the power switch of the radio adapter 
4 is turned on. 

In the above example, the changeover switches 42 
and 43 are operated in conjunction with the power 
switch of the radio adapter 4. Alternatively, the switches 
42 and 43 may be operated manually 



Claims 

1. A video camera apparatus including a video camera 
(1 ) for generating a video signal (VBS) and a cam- 
era control unit (41) for generating a control signal 
for controlling said video camera, said camera con- 
trol unit (41) comprising: 

first receiving means (24) for receiving a video 
signal (VBS) transmitted from said video cam- 
era (1); 

means (80) for comparing the relative phase of 
a video signal (VBS) received by said first re- 
ceiving means (24) with that of a reference sig- 
nal (REF) so as to generate a phase difference 
signal (AV) representing the phase difference 
In terms of the number of video lines the video 
signal (VBS) is out of phase with respect to the 
reference signal (REF), said phase difference 
signal representing a zero phase difference if 
the phase difference between the received vid- 
eo signal (VBS) and the reference signal (REF) 



is less than one line; 

first transmitting means (23) for transmitting 
said phase difference signal (AV) to said video 
camera (1 ) over a radio channel; 
s memory means (32) for storing said video sig- 

nal (VBS) received by said first receiving 
means (24); 

means (34, 35) for generating a write clock sig- 
nal, in response to said video signal (VBS) re- 

10 ceived by said first receiving means (24), for 

controlling writing of said video signal (VBS) to 
said memory means (32); and 
means (36, 37) for generating a read clock sig- 
nal, In response to said reference signal (REF), 

IS for controlling reading of said video signal 

(VBS) from said memory means (32); 
and said video camera (1 ) comprising: 
second receiving means (13) for receiving said 
phase difference signal (AV) transmitted from 

20 said camera control unit (41 ); 

means (15) for generating a synchronizing sig- 
nal (BB); 

means (91 , 92, 93) for controlling the phase of 
said synchronizing signal (BB) in accordance 

25 with said phase difference signal (AV) received 

by said second receiving means (1 3); 
image pickup means (18) for generating said 
video signal (VBS) in accordance with said syn- 
chronizing signal (BB); and 

30 second transmitting means (1 4) for transmitting 

said video signal (VBS) over a radio channel. 

2. Apparatus according to claim 1 , wherein said first 
transmitting means (23) Is operative to transmit said 

35 phase difference signal (AV) over a radio channel 
in the very high frequency (VHF) band, and said 
second transmitting means is operative to transmit 
said video signal (VBS) over a radio channel in the 
microwave frequency band. 

40 

3. Apparatus according to claim 1 or claim 2, wherein 
said camera control unit (41 ) comprises an encoder 
(90) for generating a composite signal of said con- 
trol signal and said phase difference signal (AV). 

45 

4. Apparatus according to claim 3, wherein said first 
transmitting means (24) is operative to transmit said 
composite signal over said radio channel for trans- 
mitting said phase difference signal (AV). 

so 

5. A video camera apparatus according to any one of 
the preceding claims, wherein said comparing 
means (80) comprises: 

55 first separating means (81a) for separating a 

first vertical blanking signal (Vsync (REF)) and 
a first horizontal blanking signal (Hsync (REF)) 
from said reference signal (REF); 
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first generating means (82a) connected to be 
supplied with said first vertical blanking signal 
(Vsync (REF)) and said first horizontal blanking 
signal (Hsync (REF)) for generating a first one 
frame rate signal (R2v)i ^ 
a counter (83) for counting the number of puls- 
es of said first horizontal blanking signal (Hsync 
(REF)), said counter being arranged to be reset 
in response to said first one frame rate signal 
(R2v); 

second separating means (81b) for separating 
a second vertical blanking signal (Vsync (VID- 
EO)) and a second horizontal blanking signal 
(Hsync (VIDEO)) from said video signal re- 
ceived by said first receiving means (24); is 
second generating means (82b) for generating 
a second one frame rate signal (Lg^ ) in re- 
sponse to said second vertical blanking signal 
(Vsync (VIDEO)) and said second horizontal 
blanking signal (Hsync (VIDEO)); and 20 
latch means (84) for latching the output of said 
counter (83) in response to said second one 
frame rate signal (L^) as to generate said 
phase difference signal (AV). 

25 

6. A video camera apparatus according to any one of 
the preceding claims, comprising: 

a cable (6) for transmitting said phase differ- 
ence signal (AV) from said camera control unit 30 
(41) to said video camera (1) and said video 
signal (VBS) from said video camera (1 ) to said 
camera control unit (41); and 
means (SW2. 42. 43, 44, 45. 53, 54) for select- 
ing whether to transmit said phase difference 35 
signal (AV) from said camera control unit (41) 
to said video camera (1 ) and said video signal 
(VBS) from said video camera (1 ) to said cam- 
era control unit (41) using said cable (6) or us- 
ing said first transmitting means and said sec- 40 
ond transmitting means. 

7. A camera control unit (41 ) for generating a control 
signal for controlling a video camera (1 ), said cam- 
era control unit (41 ) comprising: ^5 

means (24) for receiving a video signal (VBS) 
transmitted from said video camera (1) over a 
radio channel; 

means (80) for comparing the relative phase of so 
said video signal (VBS) received by the receiv- 
ing means (24) with that of a reference signal 
(REF) so as to generate a phase difference sig- 
nal (AV) representing the phase difference in 
terms of the number of video lines the video sig- S5 
nal (VBS) is out of phase with respect to the 
reference signal (REF), said phase difference 
signal representing a zero phase difference if 



the phase difference between the received vid- 
eo signal (VBS) and the reference signal (REF) 
is less than one line; 

transmitting means (23) for transmitting said 
phase difference signal (AV) to said video cam- 
era (1 ) over a radio channel; 
memory means (32) for storing said video sig- 
nal (VBS) received by said receiving means 
(23); 

means (34, 35) for generating a write clock sig- 
nal, in response to said video signal (VBS) re- 
ceived by said receiving means (24), for con- 
trolling writing of said video signal (VBS) to said 
memory means (32); and 
means (36, 37) for generating a read clock sig- 
nal, in response to said reference signal (REF), 
for controlling reading of said video signal 
(VBS) from said memory means (32). 

8. A unit (41 ) according to claim 7, wherein said trans- 
mitting means is operative to transmit said phase 
difference signal (AV) over a radio channel in the 
very high frequency (VHF) band. 

9. A unit (41 ) according to claim 7 or claim 8, compris- 
ing an encoder (90) for generating a composite sig- 
nal of said control signal and said phase difference 
signal (AV). 

10. A unit according to claim 9, wherein said transmit- 
ting means (23) is operative to transmit said com- 
posite signal over said radio channel for transmit- 
ting said phase difference signal (AV). 

11. A unit (41) according to any one of claims 7 to 10, 
wherein said comparing means (80) comprises: 

first separating means (81a) for separating a 
first vertical blanking signal (Vsync (REF)) and 
a first horizontal blanking signal (Hsync (REF)) 
from said reference signal (REF); 
first generating means (82a) connected to be 
supplied with said first vertical blanking signal 
(Vsync (REF)) and said first horizontal blanking 
signal (Hsync (REF)) for generating a first one 
frame rate signal (R2v); 

a counter (83) for counting the number of puls- 
es of said first horizontal blanking signal (Hsync 
(REF)), said counter being arranged to be reset 
in response to said first one frame rate signal 

(R2v); 

second separating means (81b) for separating 
a second vertical blanking signal (Vsync (VID- 
EO)) and a second horizontal blanking signal 
(Hsync (VIDEO)) from said video signal (VBS) 
received by said receiving means (24): 
second generating means (82b) for generating 
a second one frame rate signal (L^ ) in re- 
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sponse to said second vertical blanking signal 
(Vsync (VIDEO)) and said second horizontal 
blanking signal (Hsync (VIDEO)); and 
latch means (84) for latching the output of said 
counter (83) in response to said second one s 
frame rate signal (L2v) so as to generate said 
phase difference signal (AV). 



Patentanspruche io 

1. Videokameragerat mit einer Videokamera (1) zur 

Erzeugung eines Videosignals (VBS) und einer Ka- 2. 
merasteuereinheit (41) zur Erzeugung eines Steu- 
ersignals fQr die Steuerung der Videokamera, is 

wobei die Kamerasteuereinheit (41 ) aufweist: 
eine erste Empfangseinrichtung (24) fur den 
Empfang eines von der Videokamera (1) aus- 
gesendeten Videosignals (VBS), z. 
eine Vergleichereinrichtung (80) zum Verglei- 
Chen der relativen Phase des von der ersten 
Empfangseinrichtung (24) empfangenen Vi- 
deosignals (VBS) mit der Phase eines Refe- 
renzsignals (REF) und zur Erzeugung eines 2S 4. 
Phasendifferenzslgnals (AV), das die Phasen- 
differenz in Form der Anzahl von Videozeilen 
reprasentiert, um die das Videosignal (VBS) 
gegenuberdem Referenzsignal (REF) phasen- 
verschoben ist, wobei das Phasendifferenzsi- 30 5. 
gnal eine Nullphasendifferenz reprasentiert, 
wenn die Phasendifferenz zwischen dem emp- 
fangenen Videosignal (VBS) und dem Refe- 
renzsignal (REF) kleiner als eine Zeile ist, 
eine erste Sendeeinrichtung (23) zum Ubertra- 35 
gen des Phasendifferenzslgnals (AV) zu der Vi- 
deokamera (1) uber einen Funkkanal, 
eine Spelchereinrlchtung (32) zum Speichern 
des von der ersten Empfangseinrichtung (24) 
empfangenen Videosignals (VBS), 40 
eine Einrichtung (34, 35) zur Erzeugung eines 
Schreibtaktsignals in Abhangigkeit von dem 
von der ersten Empfangseinrichtung (24) emp- 
fangenen Videosignal (VBS) fur die Steuerung 
des Einschreibens des Videosignals (VBS) in 45 
die Speichereinrichtung (32) und 
eine Einrichtung (36, 37) zur Erzeugung eines 
Lesetaktsignals in Abhangigkeit von dem Re- 
ferenzsignal (REF) fQr die Steuerung des Aus- 
lesens des Videosignals (VBS) aus der Spei- so 
chereinrichtung (32), 
und wobei die Videokamera (1) aufweist: 
eine zwelte Empfangseinrichtung (13) fur den 
Empfang des von der Kamerasteuereinheit 
(41) ausgesendeten Phasendifferenzslgnals ss 
(AV). 

eine Einrichtung (15) zur Erzeugung eines Syn- 
chronlsiersignals (BB), 



eine Einrichtung (91 , 92, 39) zur Steuerung der 
Phase des Synchronisiersignals (BB) in Ab- 
hangigkeit von dem von der zweiten Empfangs- 
einrichtung (13) empfangenen Phasendiffe- 
renzsignal (AV), 

eine Bildaufnahmeeinrichtung (18) zur Erzeu- 
gung des Videosignals (VBS) nach MaBgabe 
des Sysnchronisiersignals (BB) und 
eine zweite Sendeeinrichtung (14) zum Uber- 
tragen des Videosignals (VBS) uber einen 
Funkkanal. 

Gerat nach Anspruch 1 , bei dem die erste Sende- 
einrichtung (23) das Phasendifferenzsignal (AV) 
uber einen im VHF-Band liegenden Funkkanal 
ubertragt und die zweite Sendeeinrichtung das Vi- 
deosignal (VBS) uber einen Im Mikrowellen-Fre- 
quenzbereich liegenden Funkkanal ubertragt. 

Gerat nach Anspruch 1 Oder 2, bei dem die Kame- 
rasteuereinheit (41) einen Kodierer (90) zur Erzeu- 
gung eines Signalgemischs aus dem Steuersignal 
und dem Phasendifferenzsignal (AV) aufweist. 

Gerat nach Anspruch 3, bei dem die erste Sende- 
einrichtung (23) das genannte Signalgemisch uber 
den Funkkanal zur Ubertragung des Phasendiffe- 
renzsignals (AV) ubertragt. 

Videokameragerat nach einem der vorhergehen- 
den Anspruche, bei dem die Verglerchereinrichtung 
(80) aufweist: 

eine erste Trenneinrichtung (81a) zum Abtren- 
nen eines ersten vertikalen Austastsignals 
(Vsync (REF)) und eines ersten horizontalen 
Austastsignals (Hsync (REF)) aus dem Refe- 
renzsignal (REF), 

eine mit dem ersten vertikalen Austastsignal 
(Vsync (REF)) und dem ersten horizontalen 
Austastsignal (Hsync (REF)) gespeiste erste 
Generatoreinrichtung (82a) zur Erzeugung ei- 
nes ersten Vollbildtaktratensignals (R2v). 
einen Zahler (83) zum Abzahlen der Anzahl der 
Impulse des ersten horizontalen Austastsi- 
gnals (Hsync (REF)), der so angeordnet ist, 
daB er in Abhangigkeit von dem ersten Vollbild- 
taktratensignals (Rgv) zuruckgesetzt wird, 
eine zweite Trenneinrichtung (81b) zum Ab- 
trennen eines zweiten vertikalen Austastsi- 
gnals (Vsync (VIDEO)) und eines zweiten hori- 
zontalen Austastsignals (Hsync (VIDEO)) aus 
dem von der ersten Empfangseinrichtung (24) 
empfangenen Videosignal, 
eine zweite Generatoreinrichtung (82b) zur Er- 
zeugung eines zweiten Vollbildtaktratensignals 
(L2v) in Abhangigkeit von dem zweiten vertika- 
len Austastsignal (Vsync (VIDEO)) und dem 
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zweiten horizontalen Austastsignal (Hsync (VI- 
DEO)) und 

eine Haltespeicherinrichtung (84) zum Halten 
des Ausgangssignals des Zahlers (83) in Ab- 
hangigkeit von dem zweiten Vollbildtaktratensi- s 
gnal (L2v) fur die Erzeugung des genannten 
Phasendifferenzsignals (AV). 

6. Videokameragerat nach einem der vorhergehen- 
den Anspruche mit io 

einem Kabel (6) zum Ubertragen des Phasen- 
differenzsignals (AV) von der Kamerasteuer- 
einheit (41 ) zu der VIdeokamera (1 ) und des Vi- 
deosignals (VBS) von der VIdeokamera (1) zu 
der Kamerasteuereinheit (41 ) und 
einer Wahleinrtchtung (SW2, 42, 43. 44. 45. 53, 
54) fur die Auswahl, ob das Phasendifferenzsi- 
gnal (AV) von der Kamerasteuereinheit (41 ) zu 
der VIdeokamera (1) und das Videosignal 20 
(VBS) von der Videokamera (1) zu der Kame- 
rasteuereinheit (41) mit Hilfe des Kabels (6) 
Oder mit Hilfe der ersten und der zweiten Sen- 
deeinrichtung zu ubertragen sind. 

25 

7, Kamerasteuereinheit (41) zur Erzeugung eines 
Steuersignais zur Steuerung einer Videokamera 
(1), wobei diese Kamerasteuereinheit (41) auf- 
weist: 

30 

eine Empfangseinrichtung (24) fur den Emp- 
fang eines von der Videokamera (1 ) uber einen 
Funkkanal ubertragenen VIdeosignals (VBS), 
eine Vergleichereinrichtung (80) zum Verglei- 
chen der relativen Phase des von der ersten 35 
Empfangseinrichtung (24) empfangenen Vi- 
deosignals (VBS) mit der Phase eines Refe- 
renzsignals (REF) und zur Erzeugung eines 
Phasendifferenzsignals (AV), das die Phasen- 
differenz in Form der Anzahl von Videozeilen 40 
reprasentiert, um die das Videosignal (VBS) 
gegenuberdem Referenzsignal (REF) phasen- 
verschoben ist, wobei das Phasendifferenzsi- 
gnal eine Nullphasendifferenz reprasentiert, 
wenn die Phasendifferenz zwischen dem emp- 45 
fangenen Videosignal (VBS) und dem Refe- 
renzsignal (REF) kleiner als eine Zeile ist, 
eine Sendeeinrichtung (23) zum Ubertragen 
des Phasendifferenzsignals (AV) zu der VIdeo- 
kamera (1) uber einen Funkkanal, so 
eine Speichereinrichtung (32) zum Speichern 
des von der Empfangseinrichtung (24) empfan- 
genen VIdeosignals (VBS), 
eine EInrichtung (34, 35) zur Erzeugung eines 
Schreibtaktsignals in Abhangigkeit von dem 55 
von der ersten Empfangseinrichtung (24) emp- 
fangenen Videosignal (VBS) fur die Steuerung 
des EInschreibens des VIdeosignals (VBS) In 



die Speichereinrichtung (32) und 
eine Einrichtung (36, 37) zur Erzeugung eines 
Lesetaktsignais in Abhangigkeit von dem Re- 
ferenzsignal (REF) fur die Steuerung des Aus- 
lesens des VIdeosignals (VBS) aus der Spei- 
chereinrichtung (32). 

8. EInhelt (41) nach Anspruch 7, bei der die Sende- 
einrichtung das Phasendlfferenzsignal (AV) uber ei- 
nen im VHF-Band llegenden Funkkanal ubertragt. 

9. EInhert (41 ) nach Anspruch 7 Oder 8 mit einem Ko- 
dlerer (90) zur Erzeugung eines Signalgemlschs 
aus dem Steuersignal und dem Phasendlfferenzsi- 
gnal (AV). 

10. EInheit (41) nach Anspruch 9, bel der die Sende- 
einrichtung (23) das genannte Signalgemisch uber 
den genannten Funkkanal zur Ubertragung des 
Phasendifferenzsignals (A V) Qbertragt. 

11 . Einhelt (41 ) nach einem der Anspruche 7 bis 1 0. bel 
der die Vergleichereinrichtung (80) auhvelst: 

eine erste Trenneinrichtung (81a) zum Abtren- 

nen eines ersten vertikalen Austastsignals 
(Vsync (REF)) und eines ersten horizontalen 
Austastsignals (Hsync (REF)) aus dem Refe- 
renzsignal (REF), 

eine mit dem ersten vertikalen Austastsignal 
(Vsync (REF)) und dem ersten horizontalen 
Austastsignal (Hsync (REF)) gespeiste erste 
Generatorelnrlchtung (82a) zur Erzeugung ei- 
nes ersten Vollbildtaktratenslgnals (R2v), 
einen Zahler (83) zum Abzahlen der Anzahl der 
Impulse des ersten horizontalen Austastsi- 
gnals (Hsync (REF)), der so angeordnet Ist, 
daB er In Abhangigkeit von dem ersten Vollbild- 
taktratenslgnals (R2v) zuruckgesetzt wird, 
eine zweite Trenneinrichtung (81b) zum Ab- 
trennen eines zweiten vertikalen Austastsi- 
gnals (Vsync (VIDEO)) und eines zweiten hori- 
zontalen Austastsignals (Hsync (VIDEO)) aus 
dem von der ersten Empfangseinrichtung (24) 
empfangenen Videosignal, 
eine zweite Generatorelnrlchtung (82b) zur Er- 
zeugung eines zweiten Vollbildtaktratenslgnals 
(Lgv) in Abhangigkeit von dem zweiten vertika- 
len Austastsignal (Vsync (VIDEO)) und dem 
zweiten horizontalen Austastsignal (Hsync (VI- 
DEO)) und 

eine Haltespeicherinrichtung (84) zum Halten 
des Ausgangssignals des Zahlers (83) in Ab- 
hangigkeit von dem zweiten Vollblldtaktratensl- 
gnal (L2v) fur die Erzeugung des genannten 
Phasendifferenzsignals (AV). 
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Revendications 

1 . Appareil de camera vid6o comprenant une camera 

vidto (1 ) pour generer un signal video (VBS) et une 2. 
unite de commande de camera (41) pour generer s 
un signal de commande pour commander ladite ca- 
mera video, ladite un\X6 de commande de camera 
(41) comprenant: 

un premier moyen de reception (24) pour rece- io 
voir un signal video (VBS) transmis par ladite 
camera video (1); 

un moyen (80) pour comparer la phase relative 3. 
d'un signal vid6o (VBS) regu par ledit premier 
moyen de reception (24) avec celle d'un signal ^5 
de reference (REF) afin de generer un signal 
de difference de phase (AV) reprdsentant la dif- 
ference de phase en terme de nombre de lignes 
video, le signal video (VBS) est dephase par 4. 
rapport au signal de reference (REF), ledit si- 20 
gna) de difference de phase repr^sentant une 
difference de phase nulle si la difference de 
phase entre le signal video regu (VBS) et le si- 
gnal de reference (REF) est inferleure a une 
ligne ; 2s 5. 

un premier moyen de transmission (23) pour 
transmettre ledit signal de difference de phase 
(AV) k ladite camera video (1) sur un canal 
radb ; 

un moyen de memoire (32) pour stocker ledit 30 
signal video (VBS) regu par ledit premier 
moyen de reception (24) ; 
un moyen (34, 35) pour generer un signal d'hor- 
loge d'ecriture, en reponse audit signal video 
(VBS) regu par ledit premier moyen de recep- 3S 
tion (24), pour commander recriture dudit si- 
gnal video (VBS) dans ledit moyen de memoire 
(32) ; et 

un moyen (35, 37) pour gen6rer un signal d'hor- 
loge de lecture, en reponse audit signal de re- 40 
ference (REF), pour commander la lecture du- 
dit signal video (VBS) a partir dudit nrx>yen de 
memoire (32) ; 

et ladite camera video (1) comprenant : 
un second moyen de reception (1 3) pour rece- 4S 
voir ledit signal de difference de phase (AV) 
transmis par ladite unite de commande de ca- 
mera (41 ) ; 

un moyen (15) pour generer un signal de syn- 
chronisation (BB) ; so 
un moyen (91 , 92, 93) pour commander la pha- 
se dudit signal de synchronisation (BB) selon 
ledit signal de difference de phase (AV) regu 
par ledit second moyen de reception (13) ; 
un moyen de prise de vue (18) pour generer ss 
ledit signal video (VBS) selon ledit signal de 
synchronisation (BB) ; et 
un second moyen de transmission (14) pour 



transmettre ledit signal video (VBS) sur un ca- 
nal radio. 

Appareil selon la revendication 1 , dans lequel ledit 
premier moyen de transmission (23) est fonctionnel 
pour transmettre ledit signal de difference de phase 
(AV) sur un canal radio dans la bande de tres haute 
frequence (VHF), et ledit second moyen de trans- 
mission est fonctionnel pour transmettre ledit signal 
video (VBS) sur un canal radio dans la bande de 
frequence hyperfrequence. 

Appareil selon la revendication 1 ou la revendica- 
tion 2, dans lequel ladite unite de commande de ca- 
mera (41) comprend un codeur (90) pour generer 
un signal composite dudit signal de commande et 
dudit signal de difference de phase (AV). 

Appareil selon la revendication 3, dans lequel ledit 
premier moyen de transmission (24) est fonctionnel 
pour transmettre ledit signal composite sur ledit ca- 
nal radio pour transmettre ledit signal de difference 
de phase (AV). 

Appareil de camera video selon Tune quelconque 
des revendications precedentes, dans lequel ledit 
moyen de comparaison (80) comprend : 

un premier moyen de separation (81a) pour se- 
parer un premier signal de suppression de fais- 
ceau vertical (Vsync (REF)) et un premier si- 
gnal de suppression de fatsceau horizontal 
(Hsync (REF)) k partir dudit signal de reference 
(REF); 

un premier moyen de generation (82a) raccor- 
de pour recevoir ledit premier signal de sup- 
pression de faisceau vertical (Vsync (REF)) et 
ledit premier signal de suppression de faisceau 
horizontal (Hsync (REF)) pour generer un pre- 
mier signal de frequence de frame d'une trame 
(R2v); 

un compteur (83) pour compter le nombre d'im- 
pulsions dudit premier signal de suppression 
de faisceau horizontal (Hsync (REF)), ledit 
compteur etant dispose pour etre reinitialise en 
reponse audit premier signal de frequence de 
trame d'une trame (Rgy) ; 
un second moyen de separation (81 b) pour se- 
parer un second signal de suppression de fais- 
ceau vertical (Vsync (VIDEO)) et un second si- 
gnal de suppression de faisceau horizontal 
(Hsync (VIDEO)) dudit signal video regu par le- 
dit premier moyen de reception (24) ; 
un second moyen de generation (82b) pour ge- 
nerer un second signal de frequence de trame 
d'une trame (L^) en r6ponse audit second si- 
gnal de suppression de faisceau vertical 
(Vsync (VIDEO)) et audit second signal de sup- 
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pression de faisceau horizontal (Hsync 
(VIDEO)) ; et 

un moyen de verrouillage (84) pour verrouiller 
la sortie dudit compteur (83) en r§ponse audit 
second signal de frequence de trame d'une tra- 
me (Lgv) afin de gen6rer ledit signal de differen- 
ce de phase (AV). 

Appareil de camera vid^o selon Tune quelconque 
des revendications prdc^dentes, comprenant : 

un cable (6) pour transmettre ledit signal de dif- 
ference de phase (AV) a partir de ladite unite 
de commande de camera (41 ) k ladite camera 
vid^o (1) et ledit signal vid^o (VBS) k partir de 
ladite camera video (1) a ladite unite de com- 
mande de camera (41 ) ; et 
un moyen (SW2, 42, 43, 44, 45, 53, 54) pour 
selectionner s'il taut transmettre ledit signal de 
difference de phase (AV) k partir de ladite unit6 
de commande de camera (41) k ladite camera 
video (1) et ledit signal video (VBS) a partir de 
ladite camera video (1) a ladite unite de com- 
mande de camera (41) en utiltsant ledit cable 



un moyen (36, 37) pour g6nerer un signal d'hor- 
loge de lecture, en r^ponse audit signal de re- 
ference (REF), pour commander la lecture du- 
dit signal video (VBS) k partir dudit moyen de 
5 m6moire (32). 



9. Unite (41 ) selon la revendication 7 ou la revendica- 
tion 8, comprenant un codeur (90) pour generer un 
IS signal composite dudit signal de commande et dudit 
signal de difference de phase (AV). 



11. Unite (41) selon I'une quelconque des revendica- 
tions 7^10, dans laquelle ledit moyen de compa- 
raison (80) comprend : 

un premier moyen de separation (81 a) pour s6- 
parer un premier signal de suppression de fais- 
ceau vertical (Vsync (REF)) et un premier si- 
gnal de suppression de faisceau horizontal 
(Hsync (REF)) dudit signal de reference 
(REF); 

un premier moyen de generation (82a) raccor- 
de pour recevoir ledit premier signal de sup- 
pression de faisceau vertical (Vsync (REF)) et 
ledit premier signal de suppression de faisceau 
horizontal (Hsync (REF)) pour generer un pre- 
mier signal de frequence de trame d'une trame 
(R2v) i 

un compteur (83) pour compter le nombre d'im- 
pulslons dudit premier signal de suppression 
de faisceau horizontal (Hsync (REF)), ledit 
compteur etant dispose pour etre reinitialise en 
reponse audit premier signal de frequence de 
trame d'une trame (R2v) ; 
un second moyen de separation (81b) pour se- 
parer un second signal de suppression de fais- 
ceau vertical (Vsync (VIDEO)) et un second si- 
gnal de suppression de faisceau horizontal 
(Hsync (VIDEO)) dudit signal vid6o (VBS) re^u 
par ledit moyen de reception (24) ; 
un second moyen de generation (82b) pour ge- 
nerer un second signal de frequence de trame 
d'une tranne (L2v) en reponse audit second si- 
gnal de suppression de faisceau vertical 
(Vsync (VIDEO)) et audit second signal de sup- 
pression de faisceau horizontal (Hsync 



(6) ou en utilisant ledit premier moyen de trans- 2S 
mission et ledit second moyen de transmission. 

Unitd de commande de camera (41) pour gSn^rer 
un signal de commande pour commander una ca- 
mera video (1 ), ladite unite de commande de camd- 30 
ra (41 ) comprenant : 

un moyen (24) pour recevoir un signal vld6o 
(VBS) transmis par ladite camera video (1) sur 
un canal radio ; 35 
un moyen (80) pour comparer la phase relative 
dudit signal video (VBS) regu par le moyen de 
reception (24) avec celle du signal de r6f6rence 
(REF) afin de generer un signal de difference 
de phase (AV) representant la difference de 40 
phase en terme de nombre de lignes vid6o, le 
signal video (VBS) est dephase par rapport au 
signal de reference (REF), ledit signal de diffe- 
rence de phase representant une difference de 
phase nulle si la difference de phase entre le 
signal video regu (VBS) et le signal de differen- 
ce (REF) est inferieure a une llgne ; 
un moyen de transmission (23) pour transmet- 
tre ledit signal de difference de phase (AV) k 
ladite camera video (1 ) sur un canal radio ; so 
un moyen de memoire (32) pour stocker ledit 
signal video (VBS) regu par ledit moyen de re- 
ception (23) ; 

un moyen (34, 35) pour generer un signal d'hor- 
loge d'ecriture, en reponse audit signal video ss 
(VBS) regu par ledit moyen de reception (24), 
pour commander recriture dudit signal video 
(VBS) dans ledit moyen de memoire (32) ; et 



8. Unite (41) selon la revendication 7, dans laquelle 
ledit moyen de transmission est fonctionnel pour 
transmettre ledit signal de difference de phase (AV) 
10 sur un canal radio dans une bande de Uks haute 
frequence (VHF). 



10. Unite selon la revendication 9, dans laquelle ledit 
moyen de transmission (23) est fonctionnel pour 
20 transmettre ledit signal composite sur ledit canal ra- 
dio pour transmettre ledit signal de difference de 

phase (AV). 
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(VIDEO)); et 

un moyen de verrouillage (84) pour verrouiller 
la sortie dudit compteur (83) en r^ponse audit 
second signal de frequence de trame d'une tra- 
me (Lgv) afin de generer ledit signal de differen- s 
ce de phase (AV). 
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